Clinical usefulness and safety of routine intraoperative angiography for patients and personnel.
The routine use of intraoperative angiography (IA) is still surrounded by controversy. We prospectively performed IAs in consecutive patients undergoing surgery for aneurysms, arteriovenous malformations, and dural arteriovenous fistulae. We calculated the percentage of identified residual pathologies, the cases requiring further surgical intervention, and the complication rates associated with the procedure. We also recorded radiation dose received by personnel during IA for comparison with elective procedures. If our review supported the routine use of IA, recommendations should be tempered by radiation dose to personnel regarding whether or not annual exposure would go beyond recommended limits and whether or not radiation doses indicate a need for specialized operating rooms. Two hundred and four consecutive IAs were performed on 191 patients over a 2-year period. Angiographic findings were reviewed retrospectively and noted for additional interventions. Complications related to IA were recorded. Radiation doses received by personnel and fluoroscopy times were compiled from 18 IAs. Mean dose/minutes in intraoperative procedures was compared with mean dose/minutes of a separate cohort of 15 elective angiograms (Student's t test). Twenty-three percent of IAs revealed relevant findings. Clip repositioning or additional clip placement was performed in 8% of the patients. Resection of residual arteriovenous malformations or additional surgery for residual arteriovenous shunting in dural arteriovenous fistulae was performed in 2% of the patients. Fewer than 1% of the patients received intra-arterial verapamil or topical papaverine. The complication rate was less than 1%. The mean dose per procedure for physicians was 1.018 microsieverts (uSv) versus 0.988 uSv for technicians (P = 0.94). The mean effective dose/minutes in the angiogram suite was 0.9209 uSv/minute versus 1.213 uSv/minute in the operating room (P = 0.33). IA identifies a significant number of pertinent findings during open neurovascular surgery, half of which require additional intervention. It is associated with a low complication rate. Radiation dose received by personnel per procedure is negligible. IA radiation dose is not different from dose in the angiogram suite; thus, specialized operating rooms may not be necessary. These data support routine intraoperative angiography in open surgeries for neurovascular disorders.